Construction of the multiple lane bridges is increasingly growing in the recent years, specifically in the metropolitan cities to decrease the traffic volume and facilitate the road transportations. Steel-concrete composite bridge deck with steel sheeting is one of the deck slabs which showed some advantages over the conventional reinforced-concrete (RC) deck slabs. This study modelled and analysed these kinds of composite slabs comprising of steel sheeting and shear connectors which are filled by normal strength concrete. Finite element analysis (FEA) is applied for modelling and analysing in this research. The results were compared with the experimental test results which were tested earlier. The sample composite deck slabs were modelled and run for analysis by finite element software to obtain the ultimate load and related deflection of slabs under the vertical loading at the center of the deck slabs. The results indicated an acceptable correlation with the experimental test results. In addition, the results of FEA indicated that the horizontal shear resistance is larger by approximately 1.8 times than the required horizontal shear resistance which is in the acceptable range.
INTRODUCTION
Composite structures comprising of two different materials have been widely used in many constructed projects including bridges , high rise buildings (Ahmed et al., 2000 (Ahmed et al., , 2002 (Ahmed et al., , 2005 , tunnel structures (Cui et al., 2015a, b; Shen et al., 2014 Shen et al., , 2016 Wu et al., 2015a-c) and other underground structures (Shen and Xu, 2011; Wu et al., 2015d-f) . One of the common forms of composite decks used in modern construction projects is composite deck with steel sheeting . The steel sheeting provides reinforcement for the deck, which plays tension role in the composite slabs and performs additionally as a framework for the deck. This type of composite connection has some advantages over the usage of headed studs such as; simple fabrication, easier erection and installation and better performance 2009) .
A number of experimental research studies have investigated perfobond ribs in composite decks using the push-out test method. Furthermore, some studies have been performed on the analysis of perfobond shear connections between steel and lightweight concrete. To further develop the effectiveness of experimental research on the composite structures, compatible Finite Element (FE) software is desirable to reduce the cost and time of experimental tests (Ahmed & Wan Badaruzzaman 2005; 2002; 2000) . This research study extended the research study of using FE analysis to model and analyse composite test samples. In addition, this study attempted to obtain the deflection of composite slab decks under vertical loading, with different thicknesses. In addition, the interface element between steel sheeting and concrete in FEA was studied.
EXPERIMENTAL TEST BRIEFING
The experimental research was performed to study the steel-concrete composite bridge deck comprising steel sheeting, perfobond rib, reinforcement and concrete. For this purpose, sample tests were created that were carrying various longitudinal shears span of L/2, L/3 &L/4, in which L is the length of the specimen. The space between the holes was varied from 2D to 2.5D which maximum shear resistance is possible in this range and the D was the diameter of the holes 2009) . The unit weight of materials being used to fabricate the deck specimens is indicated in Table 1 . The results indicated that the ultimate shear capacity of the specimens with a perfobond rib was about 1.8 times greater compared with specimens without perfobond rib. Cross section of profile deck is indicated in Fig. 1 . According to the experimental results by the maximum composite performance between concrete and steel sheeting is assumed in the numerical analysis. The slabs were loaded using a universal testing machine (UTM) through a rigid block of 250 × 500 mm to distribute the load. The loading was started from zero and increased gradually , 2009 . This study aims to further investigate the experimental and numerical works done by , 2009 ; taking the thickness of concrete as the main variable and study the deflection of the deck slabs under loading. 
FINITE ELEMENT (FE) ANALYSIS
Application of FE analysis provides some advantages to the engineers and can save cost and time for them compared to the experimental tests. In addition, it is an appropriate solution to the partial differential equations (Monshi Toussi 2011). In this paper, for simplifying of the FE analysis and in regards of the symmetric condition, a half of the sample was modelled. In the FE analysis the holes were ignored in the modelling and the full composite behaviour between concrete and steel was assumed. The steel sheeting and concrete were modelled in FE analysis with three-dimensional solid continuum elements. In the analysis, the concrete model 64 was considered for the concrete materials and the Von Mises model was taken into account for the steel sheeting and perfobond (LUSAS Manual 2006). The fracture energy, initial stress and displacement are the factors which are required to introduce the interface between steel and concrete to simulate the delamination failure (Sarir et al., 2016) . The appropriate parameters for the interface in this FEA are indicated in Table 2 . In addition, the reinforcements were discretized by 3D elements in the software. In this study, the thickness of concrete slabs was varied and the models with various concrete thicknesses were analysed considering the concrete model 64 to perform nonlinear analysis.
ANALYSIS AND DISCUSSION
As evident from Fig. 3 , the results of experimental test and FE analysis were indicated a good agreement. The ultimate load in FE analysis was 1198 kN which agrees appropriately with the experimental results. In addition, the displacement at mid-span complies the experimental results. The results are summarized in Table 2 . In the next step, the composite slabs carrying various thicknesses of concrete but the same material properties were modelled to find out the effects of various concrete thicknesses on displacement. The thicknesses of the slabs were analysed and the corresponding ultimate load and displacement are indicated in the Table 3 . The composite slabs were tested until failure which caused cracks at the interface. Fig. 3 shows the load versus displacement of the tested samples which indicates the thickness effects on the ultimate load and displacement of the slabs. In addition, according to the Euro code standard, the deflection needs to take the effects of end slip into account. Considering this matter, the end-slip was taking into consideration to study the horizontal shear resistance. CONCLUSIONS 1) This article was elaborated a FE analysis to study the deflection of composite slabs comprising perfobond ribs and steel sheets. The results indicated that the concrete thickness is effective on the deflection of the slabs. 2) According to the Euro code standard, the horizontal shear resistance of the slabs is in the acceptable range zone. 3) An appropriate interface model was proposed for the FE analysis which is applicable for the steel sheeting with trapezoidal profile only.
